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1
BATTERY MODULE INCLUDING A RELAY
INSTALLED TO A CASE

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of
Korean Patent Application No. 10-2011-0085285, filed on
Aug. 25, 2011 in the Korean Intellectual Property Office, the
entire content of which is incorporated herein by reference.

BACKGROUND

1. Field

Aspects of embodiments of the present invention relate to
a battery module.

2. Description of the Related Art

Generally, a battery module includes a plurality of
rechargeable batteries coupled in series.

In the above battery module, and more specifically, in a
rechargeable battery module for an electric vehicle or hybrid
electric vehicle (HEV), several to tens of unit batteries are
alternately recharged and discharged, and therefore it is
required to control a charge/discharge operation of the battery
modules so as to maintain them in an appropriate operational
state.

Accordingly, to reduce damage to the rechargeable battery,
the general battery module is installed with a control unit,
such as a battery management system (BMS), to manage a
state of each rechargeable battery. A relay to block a current
during an error of the battery module is installed in addition to
the control unit.

The relay is connected to an output line of the battery
module, and includes a positive output terminal and a nega-
tive output terminal for final output. The positive output ter-
minal and negative output terminal are installed inside a case
receiving the rechargeable battery.

However, when an external impact is applied to the battery
module, an error of an installation position may be generated
according to rotation of the positive output terminal and the
negative output terminal connected to the relay.

The above information disclosed in this Background sec-
tion is only for enhancement of understanding of the back-
ground of the described technology and therefore it may
contain information that does not form the prior art that is
already known in this country to a person of ordinary skill in
the art.

SUMMARY

According to an aspect of embodiments of the present
invention, a battery module stabilizes a fixing position of an
output terminal connected to a relay.

According to an exemplary embodiment of the present
invention, a battery module includes: a battery assembly
including a plurality of rechargeable batteries; a case receiv-
ing the battery assembly; a battery management system
(BMS) managing unit batteries of the battery assembly; and a
relay installed to the case on an output line of the battery
assembly and including a relay body configured to selectively
blocka current according to a signal of the BMS; a connection
bar connected to the relay body; and an output terminal con-
nected to the relay body via the connection bar and fastened to
the case at a location spaced apart from the relay body.

The output line may include a positive output line and a
negative output line, and the relay may include a first relay
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connected to the positive output line and a second relay con-
nected to the negative output line.

The output terminal may include a first output terminal and
a second output terminal.

The relay body may include a first relay body and a second
relay body, the connection bar may include a first terminal
connection bar and a second terminal connection bar, and the
first relay may include: a positive connection bar connected to
the positive output line; the first relay body connected to the
positive connection bar, installed to the case, and configured
to selectively block the current; and the first terminal connec-
tion bar connecting the first relay body and the first output
terminal.

The second relay may include: a negative connection bar
connected to the negative output line; the second relay body
connected to the negative connection bar, installed to the case
at a location spaced apart from the first relay body, and con-
figured to selectively block the current; and the second ter-
minal connection bar connecting the second relay body and
the second output terminal.

The case may include a protrusion where the output termi-
nal is fastened at the location spaced apart from a position
where the relay is installed.

The protrusion may include an insertion groove in which
an end portion of the output terminal is inserted to fasten the
output terminal to the case. The insertion groove may have a
polygonal shape.

The end portion of the output terminal may include a
mounting plate having a polygonal shape corresponding to
the polygonal shape of the insertion groove.

The insertion groove may include a first mounting unit
receiving the mounting plate, and a second mounting unit at
an upper side of the first mounting unit and receiving the
connection bar.

A fixing groove having a polygonal shape may be formed
at a lower surface of the first mounting unit.

The end portion of the output terminal may further include
a protrusion that is received in the fixing groove.

The battery module may be adapted for use as a motor-
driving power source for propelling an electric vehicle or a
hybrid electric vehicle.

According to an aspect of embodiments of the present
invention, in a state of fixing an output terminal connected to
a relay of a battery module, even if an external impact or a
torque is applied, a change of position of a battery does not
occur, such that durability of the battery module is improved.
As such, a battery module according to embodiments of the
present invention is particularly suited for application in an
electric vehicle or a hybrid electric vehicle.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings, together with the specifica-
tion, illustrate some exemplary embodiments of the present
invention, and, together with the description, serve to explain
aspects and principles of the present invention.

FIG. 1 isaschematic view of a battery module according to
an exemplary embodiment of the present invention.

FIG. 2 is a partial perspective view of a state in which a
relay is installed to a case of the battery module of FIG. 1.

FIG. 3 is a partially exploded perspective view of the relay
of FIG. 2, shown having a first terminal connection bar and a
second terminal connection bar separated from a relay body.

FIG. 4 is a partial perspective view of an insertion groove
formed at a protrusion of a case of the battery module
of FIG. 1.
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FIG. 5 is a partial cross-sectional view showing a state in
which an output terminal of the relay of FIG. 2 is inserted into
the insertion groove of FIG. 4.

FIG. 6 is a partially exploded perspective view of a relay of
a battery module according to another exemplary embodi-
ment of the present invention, shown having a first output
terminal and a second output terminal separated from a relay
body.

FIG. 7 is a partial perspective view of an insertion groove
formed at a protrusion of a case of the battery module of FIG.
6.

FIG. 8 is a partial cross-sectional view showing a state in
which an output terminal of the relay of FIG. 6 is inserted into
the insertion groove of FIG. 7.

Description of Reference Numerals Indicating Some Elements in the

Drawings

10: battery assembly 11: rechargeable battery

11a: housing 11b: positive terminal

11c: negative terminal 14: bus bar

20: case 30: BMS

40: relay 410: first relay
411: positive connection bar 413: first relay body
415: first terminal connection bar 417: first output terminal
418, 438: mounting plate 430: second relay
431: negative connection bar 433: second relay body
435: second terminal connection bar 437: second output terminal
450: protrusion

DETAILED DESCRIPTION

In the following detailed description, some exemplary
embodiments of the present invention are shown and
described, by way of'illustration. However, as those skilled in
the art would realize, the described embodiments may be
modified in various different ways, all without departing from
the spirit or scope of the present invention. Accordingly, the
drawings and description are to be regarded as illustrative in
nature and not restrictive.

FIG.1is aschematic view of a battery module according to
an exemplary embodiment of the present invention.

As shown in FIG. 1, a battery module 100 according to an
exemplary embodiment of the present invention includes a
battery assembly 10 including a plurality of rechargeable
batteries 11 that are stacked and arranged, a case 20 receiving
the battery assembly 10, a battery management system
(BMS) 30 maintaining each rechargeable battery 11 of the
battery assembly 10, and a relay 40 installed to the case 20 in
an output line of the battery assembly 10.

The battery assembly 10, in one embodiment, relates to the
battery module 100 of a large capacity, and includes a plural-
ity of rechargeable batteries 11 that are continuously arranged
at intervals (e.g., at predetermined intervals).

Each of the rechargeable batteries 11, in one embodiment,
is a lithium ion rechargeable battery and has a generally
quadrangular shape, for example. However, the present
invention is not limited thereto, and the present invention is
applicable to various forms of batteries, such as a lithium
polymer battery or a cylindrical battery.

The rechargeable battery 11 includes a housing 11a receiv-
ing an electrode assembly (not shown) and a terminal pro-
truded outside the housing 11a. Also, the rechargeable battery
11 may include an exhaust member, or vent, that is opened at
a certain pressure (e.g., a predetermined pressure) and emits
a gas, although it is not shown in the drawing. The recharge-
able battery 11 includes a positive terminal 115 electrically
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connected to a positive electrode of the electrode assembly,
and a negative terminal 11c¢ electrically connected to a nega-
tive electrode of the electrode assembly. This rechargeable
battery 11 may be configured as a rechargeable battery of a
common structure that charges or discharges power, such as
of a predetermined amount.

The case 20, in one embodiment, has a substantially cubic
prismatic shape, and may be made of a metal, such as alumi-
num or an aluminum alloy. In one embodiment, the positive
terminal 115 electrically connected with the positive elec-
trode of' the electrode assembly, and the negative terminal 11¢
electrically connected with the negative electrode of the elec-
trode assembly protrude from an upper part of the recharge-
able battery 11.

A plurality of rechargeable batteries 11 are stacked and
arranged in parallel to each other along a direction (e.g., an
X-axis direction of FIG. 1) such that wide surfaces of the
rechargeable batteries 11 face each other.

The rechargeable batteries 11, in one embodiment, are
coupled in series by bus bars 14 in a state in which the positive
terminals 115 and the negative terminals 11c¢ of neighboring
rechargeable batteries 11 are alternately disposed, and the bus
bars 14 are each installed to the positive terminal 115 of one
rechargeable battery 11 and the negative terminal 11c¢ of a
neighboring rechargeable battery 11.

The bus bar 14, in one embodiment, has holes at both sides
in a lengthwise direction for the terminal to be inserted
therein. After the bus bar 14 is inserted and installed to the
terminals, it may be fixed by a nut 16.

In one embodiment, the battery assembly 10 may include
one or more battery cell barriers 18 between neighboring
rechargeable batteries 11, and may include battery cell barri-
ers 18 on the outermost rechargeable batteries 11. The battery
cell barriers 18 maintain uniform or substantially uniform
intervals between the rechargeable batteries 11, allow air
communication for temperature control, and support the sides
of' the respective rechargeable batteries 11.

The BMS 30 is a device that detects a temperature, a
current, and a voltage of each rechargeable battery 11 inside
the battery module 100. In one exemplary embodiment, a
production algorithm for a reference range of a cutoff voltage
and a recovery voltage is programmed in the BMS 30 to
control operation of the relay 40 according to the voltage
value of each rechargeable battery 11.

FIG. 2 is a partial perspective view of a state in which a
relay is installed to the case 20 of the battery module 100
receiving the rechargeable batteries 11.

As shown in FIG. 2, the relay 40 is installed on an output
line 12 of the battery assembly 10 to be on/off-operated
according to a signal of the BMS 30, and thereby a current
flowing to the battery module 100 is connected or blocked.

The relay 40, in one embodiment, includes first and second
relay bodies 413 and 433 installed to a side of the case 20 and
selectively block a current flowing to the battery assembly 10
according to a signal of the BMS 30, and first and second
output terminals 417 and 437 installed to the case 20 at
positions away from the respective relay bodies 413 and 433.

According to an exemplary embodiment, two relays are
installed in the output line 12 of the battery assembly 10. In
detail, the relay 40 includes a first relay 410 connected to a
positive output line 124 and a second relay 430 connected to
a negative output line 125.

The first relay 410 includes a positive connection bar 411
connected to the positive output line 124, the first relay body
413 connected to the positive connection bar 411 to be
installed to the case 20 and selectively blocking the current,
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and a first terminal connection bar 415 connecting the first
relay body 413 and the first output terminal 417.

The positive connection bar 411 connects the positive out-
put line 124 and the first relay body 413. The positive con-
nection bar 411 may be made of a conductive material to be
connected to the positive output line 12a. A screw hole for
connecting the positive output line 12a and the first relay
body 413 may be formed at both edges of the positive con-
nection bar 411.

In one embodiment, a protrusion coupling portion 413a
having a screw hole is formed at a side of the first relay body
413, and the first relay body 413 may be screwed to the case
20 at the protrusion coupling portion 413a. The first terminal
connection bar 415, in one embodiment, is coupled to an
upper part of the first relay body 413.

FIG. 3 is a partially exploded perspective view of the relay
40, shown having the first terminal connection bar 415 and a
second terminal connection bar 435 separated from the relay
body 413, 433.

As shown in FIG. 3, the first terminal connection bar 415
connects the first relay body 413 and the first output terminal
417. In one embodiment, a screw hole 4154 is formed at one
side of the first terminal connection bar 415 and an inserting
hole 4155 is formed at the other side thereof. Accordingly,
one side of the first terminal connection bar 415 may be
screwed to the first relay body 413, and the other side of the
first terminal connection bar 415 may be coupled to the first
output terminal 417 by inserting the first output terminal 417
into the inserting hole 4155.

The first output terminal 417 is fixed to the case 20 at a
position away from the first relay body 413. In one embodi-
ment, a mounting plate 418 protrudes from the bottom of the
first output terminal 417.

The mounting plate 418, in one embodiment, has a polygo-
nal shape and is inserted in and fastened, or captured, to the
case 20. The mounting plate 418 is formed with the polygonal
shape to prevent or substantially prevent the first output ter-
minal 417 fastened or captured to the case 20 from coming
loose due to torque. In one embodiment, an edge portion of
the polygonal shape of the mounting plate 418 is hooked and
fastened to the case 20. In other embodiments of the present
invention, the mounting plate 418 is not limited to a polygonal
shape. For example, in one embodiment, a protruded portion
(not shown) may be formed at a portion of an edge of a
rounded shape to hook and be fastened to the case 20. The
case 20, in one embodiment, is formed with an insertion
groove 23 for fastening, or capturing, the mounting plate 418.

FIG. 4 is a partial perspective view of an insertion groove
formed at a protrusion of a case of the battery module 100, and
FIG. 5 is a partial cross-sectional view showing a state in
which the output terminal 417 of the relay 40 is inserted into
the insertion groove 23.

As shown in FIG. 4 and FIG. 5, the insertion groove 23 is
formed at a protrusion 21 of the case 20. The insertion groove
23, in one embodiment, includes a first insertion groove 231
for inserting the first output terminal 417 and a second inser-
tion groove 233 for inserting the second output terminal 437.

The protrusion 21 may protrude to connect portions
between the first output terminal 417 and the second output
terminal 437, which is described later herein. In one embodi-
ment, the first and second insertion grooves 231 and 233 are
formed at both sides of the protrusion 21 such that the mount-
ing plate 418 of the first output terminal 417 and a mounting
plate 438 of the second output terminal 437 are fixed, or
captured, in the respective insertion grooves 231 and 233.

The first insertion groove 231 has a polygonal groove
shape corresponding to the polygonal shape of the mounting
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plate 418. In one embodiment, the first output terminal 417
and the first terminal connection bar 415 may be inserted
together into the first insertion groove 231.

In one embodiment, the first output terminal 417 and the
first terminal connection bar 415 are inserted together into the
first insertion groove 231, and the first insertion groove 231
includes a first mounting unit 231¢ in which the mounting
plate 418 is inserted and fastened and a second mounting unit
2316 on which the first terminal connection bar 415 is
mounted.

The first mounting unit 231a is formed at a lower surface of
the first insertion groove 231. Also, the second mounting unit
2315 may have a step formed at an upper side of the first
mounting unit 231¢ at a location where the second mounting
unit 2315 is connected to the first mounting unit 231a. The
mounting plate 418 of the first output terminal 417 is inserted
and fastened, or captured, to the first mounting unit 231a.
Also, the first terminal connection bar 415 may be inserted
into the first insertion groove 231 in a state in which the first
terminal connection bar 415 is inserted into the first output
terminal 417 and contacts a surface of the mounting plate 418.

According to the above-described configuration of an
exemplary embodiment of the present invention, even if an
external impact is generated, the polygonal mounting plate
418 of the first output terminal 417 is hooked, or captured, to
the polygonal portion (i.e. the first mounting unit 231a) of the
first insertion groove 231 such that first output terminal 417
may not be rotated and is stably fastened.

The second relay 430 is described in further detail below.
The second relay 430 may have substantially the same con-
figuration as the first relay 410, and further description of the
same components that are described above with respect to the
first relay 410 is omitted or is schematically described.

The second relay 430 includes a negative connection bar
431 connected to the negative output line 125, the second
relay body 433 connected to the negative connection bar 431
to be installed to the case 20 and selectively blocking the
current, and the second terminal connection bar 435 connect-
ing the second relay body 433 and the second output terminal
437.

In one embodiment, the negative connection bar 431 con-
necting the negative output line 125 and the second relay body
433 of the battery assembly 10 includes a screw hole for
connecting the negative output line 126 and the second relay
body 433. The negative connection bar 431 may be bent in
multiple steps for a smooth connection with the case 20. The
negative connection bar 431 and the negative output line 125
may be directly connected or may be connected by a conduc-
tive connection member (not shown).

The second relay body 433 is mounted to the case 20 at a
position spaced away from a position where the first relay
body 413 is installed. In one embodiment, the second relay
body 433 may be mounted to the case 20 by a screw at a
protrusion coupling portion 433a of the second relay body
433.

The second terminal connection bar 435 connects the sec-
ond relay body 433 and the second output terminal 437. In
one embodiment, one side of the second terminal connection
bar 435 may be screwed to the second relay body 433 and the
second output terminal 437 may be insertedly coupled to the
other side of the second terminal connection bar 435.

The second output terminal 437 is fixed to the case 20 at a
position away from the second relay body 433. The second
output terminal 437 is inserted and fastened, or captured, to
the protrusion 21 of the case 20.

The mounting plate 438 (shown in FIG. 3) is formed at a
lower end of the second output terminal 437. The mounting
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plate 438 is fastened, or captured, to the second insertion
groove 233 (shown in FIG. 4) formed at the protrusion 21. In
one embodiment, the connection of the mounting plate 438 of
the second output terminal 437 and the second insertion
groove 233 and the operation thereof are the same or substan-
tially the same as the connection of the mounting plate 418 of
the first output terminal 417 and the first insertion groove 231,
and therefore, further detailed description thereof is omitted.

The second terminal connection bar 435 connects the sec-
ond relay body 433 and the second output terminal 437. In
one embodiment, a screw hole 4354 is formed at one side of
the second terminal connection bar 435 and an insertion hole
4355 is formed at the other side thereof. Here, even though the
second terminal connection bar 435 and the first terminal
connection bar 415 may be partially different in shape to
avoid undesirable contact with neighboring parts, they may
have substantially the same structure and function. Accord-
ingly, because the configuration and coupling operation of the
second terminal connection bar 435 may be the same or
similar to the coupling operation of the first terminal connec-
tion bar 415, further detailed description is omitted.

FIG. 6 is a partially exploded perspective view of a relay
140 of a battery module according to another exemplary
embodiment of the present invention, shown having a first
output terminal and a second output terminal separated from
a relay body; FIG. 7 is a partial perspective view of an inser-
tion groove 123 formed at a protrusion 121 of a case 120 of the
battery module of FIG. 6; and FIG. 8 is a partial cross-
sectional view showing a state in which an output terminal of
the relay of FIG. 6 is inserted into the insertion groove of F1G.
7.Some of the same reference numerals used in FIG. 1 to FIG.
5 areused in FIG. 6 to FIG. 8 to indicate the same components
having the same functions. Therefore, further detailed
description of the same components will be omitted.

As shown in FIG. 6 to FIG. 8, the first output terminal 417
and the second output terminal 437 of the relay 140 according
to another exemplary embodiment of the present invention
each includes a protrusion 450.

The protrusion 450 is stably fastened, or captured, in a state
in which it is inserted into the insertion groove 123, by being
inserted into a fixing groove 235 formed in the insertion
groove 123. The protrusion 450 may be protruded having a
columnar shape or any other suitable polygonal or other shape
for providing fastening, or capturing, (e.g., hook fastening
action) of the first output terminal 417 and the second output
terminal 437.

In the protrusion 121, the fixing groove 235 is formed at the
lower surface of the second mounting units 2315 and 2335 of
the respective first and second insertion grooves 231 and 233.
Accordingly, the first output terminal 417 and the second
output terminal 437, in a state of being inserted into the
respective fixing grooves 235 of the first and second insertion
grooves 231 and 233 may smoothly function as hook fasten-
ers.

While the present invention has been described in connec-
tion with certain exemplary embodiments, it is to be under-
stood that the invention is not limited to the disclosed embodi-
ments, but, on the contrary, is intended to cover various
modifications and equivalent arrangements included within
the spirit and scope of the appended claims, and equivalents
thereof.

What is claimed is:

1. A battery module comprising:

a battery assembly including a plurality of rechargeable
batteries;

a case receiving the battery assembly;
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a battery management system (BMS) managing unit bat-

teries of the battery assembly; and

a relay installed to the case on an output line of the battery

assembly and comprising:

a relay body fastened to the case at a first location and
configured to selectively block a current according to
a signal of the BMS;

a connection bar connected to the relay body; and

an output terminal connected to the relay body via the
connection bar and fastened to the case at a second
location spaced apart from the relay body, wherein the
output terminal is inserted through an inserting hole
of the connection bar and is inserted in an insertion
groove of the case at the second location to fasten the
output terminal to the case.

2. The battery module of claim 1,

wherein the output line includes a positive output line and

a negative output line, and

wherein the relay includes:

a first relay connected to the positive output line; and
a second relay connected to the negative output line.

3. The battery module of claim 2,

wherein the relay body includes a first relay body and a

second relay body,

wherein the connection bar includes a first terminal con-

nection bar and a second terminal connection bar,
wherein the output terminal includes a first output terminal
and a second output terminal, and

wherein the first relay comprises;

a positive connection bar connected to the positive out-
put line;

the first relay body connected to the positive connection
bar, installed to the case, and configured to selectively
block the current; and

the first terminal connection bar connecting the first
relay body and the first output terminal.

4. The battery module of claim 3, wherein the second relay
comprises;

a negative connection bar connected to the negative output

line;

the second relay body connected to the negative connection

bar, installed to the case at a location spaced apart from
the first relay body, and configured to selectively block
the current; and

the second terminal connection bar connecting the second

relay body and the second output terminal.

5. The battery module of claim 3, wherein the case com-
prises a protrusion where the output terminal is fastened to the
case at the second location spaced apart from the relay body.

6. The battery module of claim 5, wherein the protrusion
includes the insertion groove in which an end portion of the
output terminal is inserted to fasten the output terminal to the
case.

7. The battery module of claim 6, wherein the insertion
groove has a polygonal shape.

8. The battery module of claim 7, wherein the end portion
of the output terminal comprises a mounting plate having a
polygonal shape corresponding to the polygonal shape of the
insertion groove.

9. The battery module of claim 8, wherein the insertion
groove includes:

a first mounting unit receiving the mounting plate; and

a second mounting unit at an upper side of the first mount-

ing unit and receiving the connection bar.

10. The battery module of claim 9, wherein a fixing groove
having a polygonal shape is formed at a lower surface of the
first mounting unit.
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11. The battery module of claim 10, wherein the end por-
tion of the output terminal further comprises a protrusion that
is received in the fixing groove.

12. The battery module according to claim 1, wherein the
battery module is adapted for use as a motor-driving power 5
source for propelling an electric vehicle or a hybrid electric
vehicle.
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